Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.062; wR factor = 0.203; data-to-parameter ratio = 29.0.
Hydrogen-bond geometry (Å , ).
D-HÁ Á ÁA
D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA N4-H4AÁ Á ÁO1 i 0.83 (2) 2.03 (2) 2.847 (2) 169 (2) Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXL97.
the synthesis of thiazolidinone unit. The importance of bicyclic compounds as intermediates in the synthesis of a several physiologically active compounds have reviewed by Jeyaraman & Avila, (1981) . Moreover, these bridged bicyclic compounds exhibit twin chair, chair-boat or twin boat conformations to be elucidated possessing interesting stereochemistry.
In order to investigate the change in molecular conformation of piperidine and cyclohexane ring, the present investigation was made and confirmed by X-ray diffraction study.
We found, that six-membered heterocyclic piperidine ring ( Fig. 1 ) adopt normal chair conformation with the puckering parameters (Cremer & Pople, 1975) being q 1 and q 2 are 0.0714 (19) Å and -0.567 (19) Å, respectively. The total puckering amplitude, Q T =0.572 (19) Å; θ=173.03 (19)°. Similarly, the cyclohexane ring is also adopt normal chair conformation with the puckering parameters being q 1 and q 2 are 0.121 (2)Å and 0.552 (2) Å, respectively. The puckering amplitude, Q T =0.562 (2) Å, θ=12.5 (2)°. The planar phenyl rings occupy equatorial orientation of the piperidine ring and its subtending angle between the phenyl ring and the best plane of the piperidine ring is 10.25 (12)°. The crystal structure is stabilized by intermolecular N4-H4A···O1 i hydrogen bonds ( Fig. 2 ) with formation of centrosymmetrical dimers. Symmetry code:
Experimental
To the boiling solution of the bicyclic thiosemicarbazone (0.01 mol) in ethanolic-chloroform (1:1 / v:v), ethylbromoacetate (0.01 mol), sodium acetate trihydrate (0.02 mol) and acetic acid few drops were added and refluxed for about 5-6 h. After the completion of reaction, excess of solvent was removed under reduced pressure and poured into water. After usual work-up, the solid was separated and purified by column chromatography using benzene-ethyl acetate (9:1 / v:v) as eluent on neutral alumina. Colourless crystals were grown by slow evaporation method using ethanol as solvent. 1 H NMR (δ p.p.m.), DMSO-d 6 : 4.39 (s, 1H, H2a); 4.26 (s, 1H, H4a); 3.56 (s, 1H, H5e); 2.57 (s, 1H, H1e); 3.74 (s, 2H, S-CH 2 ); 2.82 (m, 1H, H7a); 1.44 (m, 5H, H6e, H8e, H7e, H6a and H8a); 2.09 (s, 1H, NH at 3); 11.60 (bs, 1H, NH exchangeable); 7.25-7.60 & 7.80 (m, 10H aryl protons): 13 C NMR (δ p.p.m.) DMSO-d 6 : 64.94 (C2); 63.57 (C4); 45.91 (C1); 39.88 (C5); 28.65 (C8); 27.28 (C6); 21.37 (C7); 32.92 (S-CH 2 ); 173.98 (Cδb O); 163.00 (Cδb N) 142.54 (C2' & C4'); 128. 16, 127.02, 126.95, 126.83, 126.77 (other aryl carbons) .
supplementary materials sup-2 Refinement
The H-atoms were bonded with C atoms were placed in calculated positions and were refined using a riding model, with aromatic C-H = 0.93 Å, methine C-H = 0.98 Å, methylene C-H = 0.97 Å. The displacement parameters were set for these H atoms as U iso (H) = 1.2U eq (C). The other H atoms were found from difference Fourier map and were refined isopropically. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > \ s(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (8) 0.0479 (9) −0.0011 (7) 0.0056 (7) −0.0043 (7) N2 0.0424 (8) 0.0402 (9) 0.0468 (9) −0.0052 (7) −0.0035 (7) −0.0089 (7) N3 0.0466 (8) 0.0466 (9) 0.0435 (9) −0.0090 (7) 0.0003 (7) −0.0097 (7) N4 0.0378 (8) 0.0414 (9) 0.0421 (9) −0.0047 (7) 0.0053 (7) −0.0088 (7) O1 0.0470 (7) 0.0553 (9) 0.0553 (9) −0.0150 (6) 0.0028 (6) −0.0171 (7) S1 0.0391 (2) 0.0403 ( 108.9 C18-C17-H17 108.2 C5-C6-H6A 108.9 C9-C17-H17 108.2 C7-C6-H6B 108.9 C23-C18-C19 116.5 (2) C5-C6-H6B 108.9 C23-C18-C17 123.12 (18) H6A-C6-H6B 107.7 C19-C18-C17 120.33 (18) C6-C7-C8 113.11 (19) C20-C19-C18 121.8 (2) C6-C7-H7A 109.0 C20-C19-H19 119.1 C8-C7-H7A 109.0 C18-C19-H19 119.1 C6-C7-H7B 109.0 C21-C20-C19 120.7 (2) C8-C7-H7B 109.0 C21-C20-H20 119.6 H7A-C7-H7B 107.8 C19-C20-H20 119.6 C7-C8-C9 113.88 (18) C20-C21-C22 118.7 (2) C7-C8-H8A 108.8 C20-C21-H21 120.7 C9-C8-H8A 108.8 C22-C21-H21 120.7 C7-C8-H8B 108.8 C21-C22-C23 121.1 (2) C9-C8-H8B 108.8 C21-C22-H22 119.5 H8A-C8-H8B 107.7 C23-C22-H22 119.5 C4-C9-C8 107.61 (17) 
